The above adsorbents were impregnated with sulfates of nickel (II), cobalt (III) and cupper (II) as follows; each adsordent was dipped in the salt solutions of various concentrations up to the saturation for 1 day at room temperature and then drained on filter paper and freeze-dried. The amounts of metals carried by the adsorbents were determined by atomic absorption spectroscopy on the acidic extracts which were obtained from the metal impregnated adsorbents. Metal salts carried by the adsorbents promoted the adsorptivity for ammonia. Among the three kinds of transitional metal salts, nickel salt was carried at the maximum amounts by all kinds of the adsorbents and promoted the adsorptivities to the largest extent. The test of the service lives of the canisters showed that the canisters packed with cupper impregnated oxidized active carbon served for longer periods than those in the market. That is, the canisters packed with active carbon oxidized with 7 N nitric acid solution for various times up to 5 hr served for the periods up to 36 min as shown in In the previous study about the oxidized active carbon,2) the author showed that appreciable amount of strongly and weakly acidic groups were formed on the surface of active carbon by the liquid phase oxidation (up to about 7.3 meq/g of acidic groups with pKa < 11.0) and consequently active carbon was changed into an acidic porous adsorbent.
The amount of the acidic groups on the oxidized active carbon increased along with the time of treatment of active carbon in the oxidizing solution while the specific surface area decreased. As the experimental result, the amount of adsorbed ammonia on the oxidized active carbon, from the adsorption isotherm measurements, increased when active carbon was oxidized with 14 N nitric acid solution for up to 3 hr and then decreased when the treatment was performed for the longer period. The amount of ammonia adsorbed at monolayer coverage on the original active carbon was negligible and it reached to 8.4 mmol/g on the carbon treated with 14 N nitric acid solution for 3 hr. When active carbon is treated with more dilute nitric acid solution, the changes of the carbon with the treatment progress more slowly.
2) The initial slopes of the adsorption isotherms were steeper for the oxidized active carbon treated for longer period in nitric acid solution, which is beneficial to the adsorption of ammonia at very low concentration in the air.
By the metal impregnation, the adsorptivity of the oxidized active carbon for ammonia was further promoted. The extent of the adsorptivity elevation seems to be primarily related to the amount of the retented metals on the adsorbents, secondary to the kind of the carrier solids but not to the kind of the metals. The mole ratio of the retented metals on the adsorbents to the adsorbed ammonia at monolayer coverage falls in the range from 1 : 3 to 1 : 5. It is known that Ni (II), Co (III) and Cu (II) bind 4 or 6, 6 and 4 molecules of ammonia as ligand respectively. The results presented in Fig. 4 shows that the formation of the complexes between the metals and ammonia would be the mechanism to promote the adsorptivity for ammonia, though the reacting mole ratios did not reach those in the complete complex salts.
The test of gas mask canisters packed with cupper impregnated oxidized active carbon proved that the newly developed adsorbent could be used excellently as an adsorbent for gas masks. From the technical view, there would be possibility to obtain a better adsorbent than those tested here, because cupper impregnated oxidized active carbon is not the one having the largest adsorptivity among those presented in Fig. 4 .
Another possibility is also suggested from the results that efficient adsorbents for ammonia could be obtained by treating oxidized active carbon with the other transitional metals.
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